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Abstract of JP8140368 

PURPOSE: To provide a microstructure body which can electrically connect the micro 
structure body with an electrode pattern and a substrate without any limit in material used 
for the microstructure body and the substrate. 

CONSTITUTION: In a microstructure body consisting of a substrate 10, support parts 13 
and 13', a lever 12, and an electrode 17 formed at the lever 12, a beam and/or an 
electrode is supported from an upper surface via the substrate and a space by the support 
parts 13 and 13', thus providing a microstructure body where an electrode part is formed 
on the lower surface of beams. Also, a method for forming the microstructure body and an 
electrostatic actuator where the beams are displaced are provided by applying a voltage to 
the electrode. 
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ffi«t o$#sn. wib«®©'>^< tfc i ottpjfims 

[H#SI2] NESfttftf. £K»BI<fcOfcS;:i:£ 

®mt?zm#m i tciais©-?-* * 

[M&94] llBlf-A#. S ItMMMjOfcSCi: 

trains i jaBRov-f * umm. 

[M&96] MCiBSfMHIAt. S i &ISfl:^Xtci 
[»*«7] MG«fe»<. 3«#?8l8l<fc OftSCtS 

t. 

g i gffi&tf/xtia? 2 s&±*: mm £ o ««tt*M 
*»rirt-«iaa:. 

mes 2 sss^s-rsis t. 

^ **Mfe«RUfc»«**BBWfr« Z. t lei Off 5 

40 

im#m 1 1 1 tiettMft*. 7*h^^^& 

* il t *««t-r*l»*« 9 KB«OV'f * D#|jg#© 

[M$4( 1 2] MB7* h k3>* hlfi. SHb:*A«* 
*Tf 5 C-hfcft® 1 1 tCfESS©^ £ n#$ 

jg&©Jgj£8;. 

[m#h i 3] aaiem 1 &&x.zf/x\*m 2 s*± 
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s§ 2 ft«K«E*Biftrrs etc* off ^ 
m$jm 1 6 j mesjmw. &mnm£ oftsit 

9 fcCtOVf * d#ijg#©«*»m 
[tt**18] HBK?-fXy*>jW. 
<y i 0 ff 5 C t Zft® bt 1 7 (Ci2« 

©7-f £olBjt#©J&S8u 

m&bi 9] «is#e«A^fB2Sfi]9«so is 

2 0 ] 9 av> b 1 9 ©n-rn^ 1 mz 

r s z. t ic «t 0 if-Aa*gfiT $ c t s^at-r 
•& n i*^mi:-rsii*3«2 0 izmmomnr^^^x. 

[0 0 0 1] 
[0 0 0 2] 

±lc1gSc©/M!-rfPSB^e©ii5^^/h&«S«SPp D 0 *^ 
K-r5rt*tpj^t?$5. CO*:*, 7K(b. €3X 

hft««jt«w*»tao. *^/j^ktcios£*©ta« 

[0 0 0 3] 

[»flil»j»«LJ:5tTSiI] Sfi±tC7>f^D«jfi 

#*fP»-T-5Al!Wft**t bTttKT© 3 

-f ^O^E— ^— (M.Mehregany et al., "Operation of 
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microf abricated harmonic and ordinary side-drive 
motors" , Proceedings IEEE Micro Electro Mechanics 
1 Systems Workshop 1990,p.l-8)^\ 'JXT'V'f 9U7 
i'fil-^ (P.Cheung et al., "Modeling and posit 
ion-detection of a polys i 1 icon linear microactuato 
r" , Micromechanical Sensors, Actuators, and Systems 

ASME 1991, DS C-Vol. 32, p. 269-278) &&Ml&?Z>ft& 
2r&-?*D. dttttS ig«±©«$tJl<!:fc5v'U3> 

>. SOI (Si on Insulator ) *fcteS I MOX (Se 10 
paration by ion implantation of oxygen, B.Diem et 
al., "SOI (SIMOX)as a Substrate for Surface Hicrom 
achining of Single Crystalline Silicon and Actuato 
rs " , The 7th International Conference onSolid-St 
ate Sensors and Actuators, Transducers '93, June 7-1 
0,1993, p. 233-236 ) <D->'J 3 ^KSffiMW^ttlCA* 

- - > if b tzm\z, 77 m^mzx */ u 3 >mitm% 

So 

[0004] b#>bfc#£. ^oMTB->U3>ifl: a? 
as »5 a«± D^^ct 5 'j -> >j n >©««;*&«»*• 

«&Stfft«. soi*Kftfflv»*#&. ami^s iff 
■KOTOS' U 3 >«ftSR»*UTU*5&»K. ttfi 

v'J 3 >»ffcK*tXy 3V1^$n. 

•5. 

[0 0 0 5] Sg2©7j&«> T^SX^A (A 1 ) «K 
©V^n3 7-.fcDfcS2Mft3BH« (L.J.Hornbec 
k. 4$gB¥2-8 8 1 2) *JMW«fls»SrttT*D» 
»*±K1lttJiift*7*M/^h«**U Al* 

Xb£B§E*b. A l«il!8»6a*^-f^n«!jB»&»jS 

[0 0 0 6] £©#i£Ttt. 7*hl^Xr-&«ttJl£ 4? 
bTffl v>£ C tlCi 9£«©S®ft3 fcttfrT* £ ttt 

(r i e) ic<k5 K5K x-yf-ytrcwmv^/mm 

T&D. 7Xy r-x^^^tckoaaBSBsi-rSB 
C£C*v^*ni|j6fci»g£«>i5D#€r (Stickin 
g) &lHljST$?>. b**bfc**5, feSHS'Tr?:?* h 

3 6fc, V-f^DlBJft^tKa**. 7>r\y9*)>*f* » 
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[0 0 0 7] H3©7afe«. /WfT** S i JMLkC 

b&s ig«£SB,fcDx-yg 1 >^U v-f * n#|jS# 

^K^^i^S'JxTT^^iX— ^ (Y.Gianchandani e 
t al., "Micron-Size, High Aspect Ratio Bulk Silicon 
micromecbanical Devices" , Proceedings IEEE Micro 
Electro Mechanical Systems Workshop, 1992, p. 208-21 
3)&tf'>U 3 >gft&«fc 9 &SAFM (Atomic Force M 
icroscope ) fflW^J/^Wt— (T. A. Albrecht et al., 
United States Patent Number 5,221,415 ) 

[0 0 0 8] CO*i6-ett. *H£JI£JflV>S&Sft<& 

fi£T 5Ct*tBltET?a&5. btf>bfttf*S, ^f^XtlBa 

«tt©S i RtfA 1 , T i , N i «0&0|. XttS i S 

3 0 0"CK±r*t). &{&7J©3I*l;:<i: 
X (BiiB*# 7 7 4 OCorning ) ^©tf^Xfcfg^Sn 

*. sen. »-&iic*6*>i;»$iBft»i*bT*<fc 

5 0 Otf^x hn-AKTtclf *.-5&g#a& 
[0 0 0 9] *»Wtt±BraBjfi£*MST*fcaK:fc3 

nfct>©T, (i) uMm#Rzf&tiL(Dttmm 
mznz>c£ts:<. (2) ssA^-^&^-rsv'f^ 

[0 0 10] 

*Mi&-?z>T.nt. mmm&ftmizmmfcfrzfczmm 

«*»J«r*l8t, £l£«&tf/Xi4$2£&±lc 

^brm 1 sfi^iRje#jBRcxtt«ff«ft9-r«ze 
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[ooii] ssic. ifa^figstciDfpia^nfcV'f ^ 

nffij§&«. Sfci, 1:3 JBU:© 

^<tfcl^«pJWmffi^e > *t3 t *}Kfcf-A©T® 

»cs «imwffiiwm nru zzt z<&®. ttz. 
[ooi2] ssfc+awii. -?-(>?amm#<Dmf&m io 

&tfl£Si«ffi£, &&|»«@±g|H;:&»&i8l± 0 

gate- at®(c^js lt& t) ttG5d9ffiAnnG mk« 
ee-A*i;-A±iB±DS»u. meehmm&imb 

[0 0 13] KT. *K«*EK»«BfcKWr*. a? 

[0 0 14] S5»SS^filc1-5*Sa:bTl4. a^ffljg 

[0 0 15] *55WPffifflT#-5^A*7*hW^Xh 
iLTtt, WAtf rfrJUoiil^XH <ff*fi=lS|5 
*. *4H«E»ff. 1 9 9 0*) 11 

[0016] *ii*H*^$nfc^2astbT«. 

*i*7 * h U Vi^77^ ^PtX tl>vf >^:i 0 

[0 0 17] ^tgfc?* HJ Vi'77>f7'PtXtl!/ 
?>yfc±DilliSffr©/t*->*#J*bfc»Rfttf3B2 
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*tUTtt*aft*U>>At»« (KOH) . 4-*^* 
7> : E-7A*Si$ (tetramethyl ammoniumhydroxid 
e) ^©7Jl/*U**»t. Xtt7yasrX«BS©S-&* 
fcWSSJU^. 5&tt#X£LT«CF4, SFs ; N 
Fa «©y9Xv*X*«V»Tff5. Sfc. «J6#tb 
Tnl, »2JHR£LTpffl©pnStex>&a:*S i* 
X/\£JBt>««&. 7^*'J*««*fflV>fc«IPXy^ 

it#Jg©*£8rt-;i£tf*T?#S (B.Kloeck,et al., "St 
udy of Ellectrocbemical Etch-Stop for Eigb-Precisi 
on Thickness Control of Si 1 icoo Membranes " IEEETR 
ANSACTIONS ON ELECTRON DEVICES,V0L.36,N0.4,pp663-6 
69,1989) . Xy^>!f\Z&K)ffi&fc(Dn?->£MfSL 
UfcS i*©AJ^*S2*KtLTfflV>n«. 
amm#lt&&Z.t1fit3i<. «ttJi±fc»R»J*l/TV 

[0 0 18] *9ffl«Htlift^bT«!Jfi»)Be»)«U& 

&mmti37x&mzm&.mmL, mmm&mz&r) 

ttttl&U ->'J3>WS»ji#:l«i:-rsSO I £KS 

tz\ts iMox»s^©tfmi&#-r**«. ^2»« 

Sfflv^^t^iS. IE?ffi*ttJi©ttHfcLTtt. 

■5. tUTtt. CVD (Chemic 

al Vapor Deposition ) &^©gK*tMgi££fflV>-3. IB 
®&£lC«fc-5*§£, »2ffl6tt7** , J*R©flIft-f* 
> (*9*Hy-HJtf/»*) £#£r#7Xg«T&i3. & 
RKiUTIiSi, Al, Ti, N i ^©R§SS85-&pJfB 

■rictfciD, *»#!■©»»£ ltimm*, 

4«*«*©»»*jtf?^aHRKBHi»^-r«::i 
[0 0 19] &2£fifcR2#JI«&&-9'*B. 

T * C i \z i 0 W jgfrl*^^ S n* «t 5 ^SS^Sffl 
SESfi©j|iKfl:*5V>«l^*T 
ttSS»ls4irSbfex->7 c >^?at$ffl^fc^x^ hx-y 

5 C >^, K^tt^XSrffl^fcH7-fX-y7 c >^« Xf4W 
^TSffi^ £8'J 0 fTAIimS©JP*©<9i§(*:SS:® 2 S 
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ffi_kCfc£-rs Si, GaAsl?©/W 

sooF D ^jg*iHifi-p#5. *&. mmit\z& om&#m 
<D®mz&mizmm:-rz> n ta^JtE-cfc-s,, 

[0021] mi&mt®fcfr®mtmm®&&mz 

iStbTtt, SglS1S<>:Sf£2£«£*ffi,kr>JE#£^ 

fc-T* 1 1 fclc&ffig fc©«fa*ll< -r* c fcfc J: o 
ff3. »i»*»«*2aMsatw«#T**a:6tf, # 

mm tmmsvmz&wtz c 1 1 a*. 

[0 0 2 2] g 1 M&tf/OlM*l£<MlCft*KJfrr 

Lfc*»#l©rt*->©a«*#ftllHEl*£ LTfflU 
[0 0 2 3] &Sff-?&SttHR««ff7f SS&tttttg 

[0 0 2 4] JB2S«t»*-r*I8fc*V»T. 3te¥/8 

*IgfcJ:DS2^±ffl«£flq&»jSl£*©tt 
[0 0 2 5] £l$l9BglS«a:«liS#Je&tf/X»tt 

mm#mitv/jL\*9iaBtm i ssssmts ^ ta» 

[0 0 2 6] ttfiR*&fe«tt*JH*ft£-r«xaT 
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7 y v > tf\Z i 0 H 7 <f X y *=• > 5 # £ IC <fc "9 ff 
J: SBttff Mt£©KIZNH?ft ? fctt 0 ftfctfB*-?* 

5. 

[0 0 2 7] ±SB»rtftK±OfP»Sn&V-f jrn«B6 

fu/t-ixii h- v a > m- Ale tf-/* mmz/w 

fcfcUTtt. m?Oim%7>; afm, st 
a? M (Scanning Tunneling Microscope ) ^?©h>^;M8 

T-f^DX^-^fACffil^A^WK X7 

?y yy*aa©i«*««i*jsi<«ift-r*iit*«i?r« 

tft*. ±iH#§j££#-f3»«7*:J 1 aX-:$'ti > »!$)> 
l/fc*&fctt*TlJ»««iB»*«© 

e-AQRi* K«s-r*im»«»fi< -r a - 

[0 0 2 8] ±i£©«fc'5fc#l£$ttfc#f8W©V'f 
«jg*©^^STtt. IB 1 SfcRtflg 2 »fi©^& < t 

JctD, $g2Sfi±l:«Ab&4Bji#:JHfttf«IS#ffC 
40 attftCSttU. RE«*H*l»*-r*i:iK:«t0ff 

2ss. R&K2mm±\z»&LftiKm#motmtfim 

JBRJ:0a**»JB*H5'fxj;y>ycJ:0**r* 
ItT, tt3K©«ttlBN^e©IBCna2:a:«ttO#«« 

50 [0 0 2 9] *^©^ftlCi0f^KLfc^® 
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©THICEST-SC C*lK:J:»)«S±K:»* 
[00 3 0] 

mmm mz^^za^^^^umm^oMfSLm 
tsiZWzzniz^Tnztiz-?^ ?nm&#&mmm 

5. 

*bwi 

El 1 Ktf 0 2 KfcMSHOV'f 9 am&#OM&&<D% 1 
©S&Jg0J£i&WTS&a©f£0U:g0-tN&rj. 0 3«* 

««0v-f{rD;||i«Mi. 03(c*fJ:^CKT©«!jfi 

sj^Oc i orasgigfi-ci&stf^xgffi, isRtfi 

«STa&0. pI»«Sl7tt. SiCDp* SjfcSfcDr- 
—>3>A'-1 1£#U ^BIS^UT^SSl 3, 1 
3' \z&*) h—>a>A'-l l©±ffl±t)£J$;*n> 1/ 
A'-l 2tt;^-->^bfcS iWiiWia^&O. U 
Kl««17±lC««. K±©J:3lC*nW«£Wt--fc 

j:0K-Att*iaanTv»*. x»bi 3, 1 3* «a 
iK©nm««ft«t»3^D> mil 7t@s«®i 

a. mwimm 1 5 1 1- ATffi©"jg&m@ 1 7 

CttBLfcB&M 1 6 tcttJE&EPinrf a C fcfcj: D£ 

113, 13' fcJcOh-S/aWC-iBiOISOTJf 
StlfclSiSirfcO, £8113, 13' 
X&1S1 0&tf@5g«ffil 6i£X77*U5/>* (Air Br 
idge) «iitC«koT«81*W*omaWlC^f5. Btt 

m@ 1 5 t»jmm® i 7 izn&'&mm-r^ z. tn h-*> 

a Wt- 1 1 #8 C 0 B(E U Wt-*«**BfcB«e 

CO 0 3 1] ±IHWfie$*-rs»«7^?aX-;5'«, 
c«A Ufc TOMS* Wt-TBCBB Uft c t 

B»*E©tt«EEfls«rft*. 

[0 0 3 2101, 2*fflV>TB3t*-rT-f^n*jft 
^OA-ABBBCfettS+aWOWrtasfc^ViTRW 
S2»«tLT. tt&4M2 3£&«n3lttlUI 

(8 0Q • cm. i3 3/im) SJ&Sl/fcpHS i gfc 

* 12 4 (1 2 0Q/D, J?£0. 5jim) *Wf$LVtt 
(01- (A) ) . ttE3S«±C:7*r-U 
5?Xh*B#UB3tt. S«tfr57*hUV^57-r^ 
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DirX<£ffl^T7* M/-v>X h©;^-x>y*«b, 
«7*M/S?Xh«TXi'LT. p* H24SCF4 # 
X*fflHTE*tt-fa|->Xy9 t >4f (RI) KiOXy 
^>^UTBj«i«ffil 7*hW^XNSU 
^Xh*«»*Jfl^TBBU 01- (B) I'^-Tnli)) 

2 cnfcAD. 

[0 0 3 3] «*-**«* lSBCIi. S»mffil SKCf 
B)£BS1 6«*-r«#?XS«l 0 (ttA£. #7 0 

ifl 5 9 Corning ) £ffl^&. #7XSI£1 0», SI tcjfc 
^TS?*JI53g&&a< 1 . 4 1 5 , 

@5S«@1 6tt. #7X£«1 0±C*^K-A««tfe 

tC<fct)C r £5 nm, A u £ 2 0 0 nmgi£LTJ5£K 

fc/l^-X^U M^XhSTX^ttTA 
U, C r43£*i3£fc#U£A©#SJK*»&fc<E>A 

*B©*ftttfr &CrXy^+>MC«kDB3 IC^T^ 
iyT^->t/^-=>yLftfeOT*«. *K. ■fly 

20 xssiotc, ^'j^^^u;vffi^^;i/ (pmma) & 

^^X^l^r^ (MEK) {CS»b^«SXtf>7" 

hsk:j:db*u 5 octri o#m©tt*iBiiiifKi 

U PMMA*>6&42. 5 tfm»©feJjM92 6 

(01- (C) ) . &4|rr«B©tttte&*lfcB 

**t£*n*»B©*fr»*B»u&ttfc. Jn^ffla 

©B©BK*A£ i Q«*l £3S 2 Stt£©micftB«t 
Bftl&viSAottmicTflMiaAiffi 
*mu ««ii«t»ic**n**«to*(r«*B»'r*c: 

t?ftm\zm&i)mzz.t*tt±rzz. pmma(c*j 

30 V»Ttt, 5 0riCT10»|BJ©IMa3IfcJ:OiMBO»* 

[0 0 3 4] 01- (B) ©^2SSt01- (C) © 
ft*ff2 6&#j$l/fc£lSfi«Bl- (D) ic^fj; 
3C#S«©«BJ:DEAeHP*.T*»-r*. *3ftB« 
Ttt0JC^T«ta{C. WBBBl 7««*B2 6*fca 

»iisnfe*t. jg»-rsis©E7j<£P!as-r^:it»c«j;o 
a^iisnsctsiis-rsrifcoftETa&s. bis 

Stm2SfiS»S@£^LTg»LfcftlC 1 15 01C 

40 [0 0 3 53 CCft, 01 - (D) ©g«tfe»fitCM 
UT. 8 0"C. 3 0wt%©KOH}gifc4 , T, »«JB»C 
&«{*««ttlC#UT3VOiE«tt*BlllPUT«»X!y 
f->if*n)i\ »2*lROpa!S l**0**Xy?> 
if^htt (01- (E) ) . ««X«>?>yiCi0n 
Sa»l-p*-5*jg«:B2 3«fXy?>?3n«;:&tt 
*Jfi#B2 3±fc7*hU^h*B# 

T7* h U-^X h©A^-X>y$JSL' (01- 
(F) ) . K7*M/yX HOI SVXi't l/T«ii 
50 «:S2 3SCF < ^Sffll>TSM-f*>lyf>^ 
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(RIE) CiOXy^jfU nS!S i&«Jf^6fc 

•5R I E 0 7* h r- 1 0 lS^*-TSt*(C 
&itJI£l'A , -Stfr--V3 WN'-^P-CDM^-Xr 
Iyf>^l/fc (02- (G) ) . 
[0 0 3 6] M±<D£?\ZLTW&LVrzUrt-RZfS!W) 

mm±.\z. n&mttiZA 1 m 7 sa^a^s©-^ 

tfabS A 1 ^-y-^ b SfflV^cX/Vy* 'J >fi£K:«fc D 
ljimj&KLfc (02- (H) ) . MEA1K±C7* 

b<)Vifyysc7n-tx\z<i;r)y* h^xn o 2£ i0 

9*1/ (02- (I) ) . A1K2 7SD 
hit* *HlRW»K«>6ft*AlXy9 1 *>h*fflV»T 
/1*-->yu 02- (J) ©58gB13' ©/1*- 
>&h-i/a>rt-l l±\ZMl&L1i. 3^7" 
^XvlciD^M^Xh 1 0 2fttf5JI&«@TgB© 
«HBinr**PMMA*Xy?->y»*U £Bf!2 9£ 
Jgfi&Lfc. tt±©»jjttt«fflV»T. 02- (K) ©SIS 
2 9 %®-D/Vl>>; S 1 (MJMO h—>a >U 

A--s!©k'-A*A iKT^itbfc03 izmmmrt? 
?^x-?*Mi&Lrz. mm77X-?\z<nzxy?>>f 20 
\z&v&wmfi3.y : ?yif-znzz.t\$.i3.<. aoa* 

ffl?X-y hXy^>yiC.fc*«ttHHs£®BtlBMi& 

[o 0 3 7 j *%w\z&.zmfcm-v\t> rvu? (ha 

ft) ©S l*«fc±DWft««&WX-J:Dfc4V'fir 

fcfttiEOO&l* b-zsa > l/-A'-S!©bf-A£f£§J-r 

[0 0 3 8] $&. «HB***»*tl/T«^*tiK 

j:D. 1 sot:©^T!8»-Trs, SBi*Kfc»2as« 

fc. *BWT*LfcJ:3K:. 8fHiBS»i£SlgtR.>:8§2g 

[0039] «tBK**ia«±Ka#-r*ctfc«t 

0. mmmmikzf*JWimmm\zj:r)>£\;z>&tii±<Dwtb 

\ZttLT¥m\zmifiTZ>Z\t&BimT'$>K>. ftitffi©¥ 

fc. ***«T?tt. »*S&miSS±IC^LT^2 
»*ff&g2£«±. $fc!f£2£K 

-A©Jg^**pItgT?feofc. 

[0 04 0] #fgBJ3© Vf £ D*jg#©^«ffiT?tt. P 
* JRT«MMM**ftl/&ftl:. HW8*«>5JtT»ffl 
i&**lifi*JH©HKWX--©/t*-->*»jSLTl» 

zLtnmmn&&. 

[0 0 4 1] **«wxrtt. 3t»^ICA 1 ffR«k 0 50 
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££fcWf£T*S££«m-5£Tt>fcV\, Sfc. SIS 

95£. A 1 1 Ot , MgO, ZrOi ^©<fi©M5ig: 
Si, G a A s , InP?©m &JWR*© 

[0042] jggH2 
04, 0 5Stf06«, *»K©V'f ?n*|jtffffl^ 

*£©g§ 2 ©^js«Hjsi«^-rsfc«)©^iaiS0T* 0. 
*o. 08«07©T'f !?nffi&#<Dif-&&ft<Dmm 

)S0T*-5. lf-A2tt» l/A-3 2, bIS)SSk3 7, 
y5-H@3 9iO^S„ *S!W©v<^D*jg#:tt, 
07, H8K«an*±5K£tT©*ljl*»^. 3 0tt 

* l S i SK. 3 4 145/ U 3 >K<bKJ: 0 ft 
SIMM, 3 5filftM3 4±lC*R»rtlx&Kft« 
& 3 8, 3 8' ttP«K»g:13 4±fc»R»(£Lfc 
Bfcttffi. w\*- 3 2 ttn^-x>y hit ->U 3 

#£9 £558$ 3 3, 3 3' fcJ:DK-A±RJ:0* 
&3 ft. 3 6 fc Wt- 3 2 ©Tffifctt*JKl«ffi 3 7 
(SLT*5. 2±ffilrtt^3-mffi3 9 

!WBj£l/T*-S. 3t»«3 3tt^3-®S3 9tHS« 
ffi3 8£, £8^3 3' fiW\*-3 2IC»fi£bfc3>^ 

* h *->»/ 3 6 Sao t Bja«© 3 7 1 @&mm 3 8 • 

**ftWfc»RU 3>^^h3 1*»j«LTV>«. * 

^B^OT-f i7 D^it^a, g8)€81 3 5 t l/A- 3 2T 
S©nJ»«ffi3 7 i«9«3 3 ' fcT«*«K»BUft 

HSSS3 8' icmBESBJJD-r-SClfr, *>?WX- 

si©#«7 ^ ^a.x-^ t vrm^M-r z> z. htmm 

[0 0 4 3] rniC«t0^«7i'9 1 iX-^tt, tf-A 
2«»aBl**bTS»«3 3, 3 3' fciOiWfBtf-A 
±MJ:0«l0Tlf 3t^SB3 3, 3 

3" ttbT-A3 2&»lBJ13 4Rtf@j£SS3 8, 3 
8' ±JCX7^'JyJ? (Air Bridge) ffljglCTtSMM^ 

®3 8' K«JBE«8iart-*iltTrii-A3(W«**»U 
f-A S S WQHSMCXtirr *. 
[0 0 4 4] ±C«|j«fe#t*»«7j'?-aX-^l4. 

(f-AiCJgfig nJ»rgffi£ f-ATffi(CgH@L/t CI t 

^riimffitsiitiffiwrafiistf-AwMJiiicffia-r^ra 

■T*«£EC!>tt«BEft««ttn*. WX-3 2±BK 

ni®)@ffi3 7©rt8Bjt^ic«toi-r^>v'r^Dffiig(t© 
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5;rtlC«fcD&ST3;itrt*nJ#ETS>5. ^3-€@B 

[0 0 4 51 05, 6, 7 Sffl^TS7lt^-rv-f i^D 
«&#©B - BKrH@lCfettS*^W©^SSiawr 

coo4 6] ffim#mmTz>m2m&*Mf8 l Tzrztr> 

fc. S ig«4 0£H{b#X (Bt38Rtf*3fi©iI^:tf 
X) SJH^TllWMfcU l<tm©J**0$'U3>RfcR 
*&fc*«a<MM3*»i*U 2fcHTAlRJ:D&* 

AilifStCfcD 2 0 0 nmCgSOSIL (04- 
(A) ) , #5XS« (SSfl*. #7 74 0Corning ) 

J:!5J&5^2S«42 iS^ffl&ttS 4 1 SUffiS^S 

C^OftST* (04- (B) ) . 
[0 0 4 7] H9tffl»TMjldt&IitBnt 

5. K0KU3HT. 6 3tt'>Un>»^R*^ftS«li6 

#143 £#-r s s i gfc 4 o car htdmmm&m 

(A 1 Eg) 4 It. Sg2Sffi4 2-e<&.5#7X£«t© 
Hfc«ffi*BUirr**©Wrc*D. U-FR6 2, 6 
4f£«fctmtt«ffi6 1. 6 6&«j^lCttttl/rft«. 

(AIM) 4 l£8£MtLTS?S2S£4 2£Bfc£:b 
*. 7"^>©i&g£3 0 0rcftJ9LftKK-7«S6 
3KJ:-3T»2«RtC9ffl«ttJitOWte5 0 0VO 
«£E*2 0»MWillU Sg2g«tl£^ffl1tttJI£IIffi 

[0 0 4 8] XI:. 1 0 0t;fcffiIfiLfcKOH3 Owt 
%*ig?£TS iS«4 0£Xu/^>^SL, SljgftJl 
4 3t£¥ffl«ttH4 lft*-4-«g2*«*#jftL& 

(04- (C) ) . *»fc*T*6->>J3>*fl*tt. 
7** U *jW(fc» Wly?>yBtt*»t. fly 

[0 0 4 9] 3fcK. 1HM&&&«I?*#*R2 0 1 £ 
3±KJ«RI,&. tt«tt*R». «^tf-A 
ISai:it)CrS:5nm, Au £4 0 0 nmlSIT 
(SHU 7 * HJ 7 ^5 7 -^n-feXlCJ: 9 7 
X h 1 0 3 (04 - (D) ) . K7* 

hk/XH0 3m^tlT, Au, CrJ3^ 
t 3 -7{fc;*j U <7 /»©#»»#> A ulyft^hR 
tfWR-fc'J £A7>*=£A;fttfiM«R©**MW>& 
ft*CrIyft>H:J:0. 0 8 KtST nJ$)li1I©J§* 
tfC/l^-^^L/t. 7thl/yXM 0 3ttUi?X 
HMHSCTBSUfc. SSK. «Ke#H4 3«. HC 

Svxi'tl/TCF* ^xtc±5K*;tti'^>xyg 1 > 

^ (R I E) CfcOXy^^U 3>^>?h*-JI/© 



(8) 4WP8- 1 4 0 3 6 8 

httl/yxhtflfBSKTRSLfc (04- (E) ) . 

[0050] &m?z>% i ssictt. 3 4 tigia 

«ffi3 5&tfH£«ffi3 8, 3 8' PFHtS) **-f<5 
S iS&3 0«m>fc. 3 4tt&fc#X£ffl^T 

S i««3 0*«Mlfl:Ufcl /tmOW»©">U3>»flS 
RT?*S. St«lSffi3 5. a^m©3 8, 3 8' tt, »I 
n«S3 7S»j«bfc£R«©#iSI;:J:DC r (5n 
m) tAu (lOOnm) C!>««fWR6ifiRb^ftl: 

10 ;t^-=>jrLT»*Lfc. MG*i£tt±ttft*JB4 
6ifc*WJBR*Xt;*-«sfcJ:DMrr*. MMBR* 

bT*«Jt£:ft (*) afflrfAfcl^X hOMR-8 3 

(AA«) *fflV»fc (04- (F) ) . 

[0 0 5 1] ft*jB4 6&&*lsfc&IC. 04- (E) 
©£2g«t04- (F) ©*ll£1K£*R£DE*£ 
J^ttTffUSTfcftfc, 1 5 OtfcJPJIWWrftCtlC 
J:0»«R*flifl;a*. 04- (G) K*-J"J:3fc*3|| 
L-fc. «fls*©SBMI©RJftt2tfiiita-3TV»*. 

[0 0 5 2] K^ffl«ttl4 1 & 8 O'CCMtfcL 

iP &DA»a» Sfc* A LXs/?ir>h£ 

jhhtbsu $g2g«£<j u-x-r^ticiD, 0 

5- (H) iC^ti^tC. £2£tiU:0lf-AflM*lCA< 

[0 0 5 3] !KV»T, 8$J«ffi3 5&tfH£il«!3 8, 
3 8' «»rtl/fciM«©*ttKJ:D. Cr (5nm) 
tAu (4 0 0nm) ©&JRR2 0 2&J&RU 7*H 
1/xXbl 0 4£ifLT7*b'JVy77^yntX 
(c«tO/^-r:>^L& (05- (I) ) . 7*HU3> 
30 0 4$-7X?tLTAul7f t> WC rl 

y?V>MC«kO^SR2 0 2*Xy?>ifL> ^5- 

«ffi3 9*^L-fc. a sc. wt-/t*->«*r* 

*?jg#:JI£VXi7tLT, KiS^XlriSR I EK«fcD 
«fBR±D£S^M«Wtw^->fcE»©»ttfc 
;^-x>^Ufc (05— (J) ) o 
[0 0 5 4] XtC. WW^->«*?-*llljifWI 

T'n-feXfcffl^TA'^-X^L (05- (K) ) . R 
7*M/^Xh5VXi'tbTCF« #XlC<k-5KfE;tt 
40 -f^">X^5 1 >y (R I E) (C<fcl5X>;>?>;7"U n> 
h#-;U3 6SMUc (05- (L) ) . 7*h 
l/^X H0 5I1 B*j!fXfcJ:«K*tt'f*>iyf 
>jrcj:DNt£lsfe. BU©J:3fcLT*rtL;fc<>iJ3 
>&ffcH£©fc:-A3 2t3>^^h*-Jl-3 6T$©"J 
Idmffi3 7Rt/^3-fl«S3 9±IC. £8! tfc-5 A 1 
i4 7§2tfm«Lfc (06- (M) ) . iffif2A 1 £ 
±IC7* N'Jy^77-<7'a-feXlC<fc07* M^yxh 
1 0 6^-r^L (06- (N) ) , A 1R4 7 

50 lXyft>'h*fflW^-->yU 3£®SB3 3, 
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3 3' (06- (O) . £J$SB3 3 tt*0 

ZftVT *JWim& 3 7 £@5g«g 3 8 ' (*0^) S. 
£ft&3 3tt. ^S-«8S3 9<h@£«£3 8 (*0 

[0 0 5 5] ftftC. B^fi^XvlCiD?* M-^X 

h i o 6st;pi»i«STai©8fJiK«fct)^s»*)isx 

V^-fifftSU £gl4 9 £^(£bfc (0 6- 
(P) ) . BUOJMiSSfflHT. 3gB4 9£&3mB 
lc€fi$£W bfc 1 « mamnoi/ >J n >&«©# > 10 
3=-Wt-ffllf-A24A 07 

[0 0 5 6] *89!<Z>J»£&K.1:D. e-ATfflK?r» 

W\*-©:&;*# 1 0 0 umt.tlZ>*'gfom(r>1&%7>73- 20 

ASS^teSglSfc^falCiftO. 5 nm$i®.l£TiZ>Z.t 

[0 0 5 7] *£||fl©»j£&IZ:l3fr>T. £-a±hk: 
y5-«@*Slt-5Jli:T?. W\-3 2 \ZMf8.Lfz*iWl 
7©ftm#K:<fc9£b , 3tf-A©H!5£*-\'> 
•feJPT^S. W»Sffifttfy3-*ffi*JBriEbTl»&V> 
v U 3 >&«©*©# >^ W1-S© t-AS»lS b 

±b*SX£;*J (intrinsic stress) *^ST-5CltttB 

V>. *£«mM4Au£4 0 0nmiJt<ftWJ»<U 

Un>Kfl:R»CifiV»KJStbT*5. tttitbT. 0 7 
fc:fc^Ty3-«fi£ffl&«bTl>fc^£-A±!5&S» 
«7^?aX-^*»j«LfctC5, K-AlitMWSS 

SZfcfcJ:*. ±ffl«©£DtJ$-2 ?m 
tt&Bttttff©mMM&#<Q. SB i aisnffcHMMfc 

<-r-&&g*tfca. ys-meis^bT^^ 

t-A«fct)/j:5»m7^^iX-^©Bll(i«ff*Agt 
T»rtbfc«£. EOiWBfaSi&D. aSlSfi&fcf- 
Agt&$£©PflB5a<J)Kfc9. fflKCSfcbfc+aft* 

-A©K0£. l/A-±ffi(CS0 + -V>-fe;Pffl©y5- 50 



#IH¥8-1 40 36 8 
«««ft«tt±T*HWB»fc-*-* C t fc J: D ®*f £ Z. 
[0 0 5 8] *HJS^©^ffi©0 6 - (O) K$5V> 

t» ys-«ffi±icxi;>r-(Spindt)?.iri')asg5n 

fc^S (C. A. Spindt.et al., "Physical properties of 
filmfield emission cathode with molybdenui cone 
s" , J.Appl.Phys..47.1976,pp5248-5263) SJB^TiB 

sa*»»***-r*i:ticj:D. 
tt»*ffi©rafc^i;s h >*ji/msE£ixt> m?m o tub 

s>x m 0 6 ft *»*t 5 C t \Z i d »m 

it>WC**. 5jE3M»«"ptt^3-«SfttffiIIMM 
[0 0 5 9] Mt*ft&£Tl?M&&Bttb&ft£tt 

»ir«iJB#JiKt>B»**©^^->»tt* I *!9an 

s« \zm*>»&trt t tt « pisdms ttma, l nmzm& 

Ttt««*»*bfc«jfi#JiftR«bT» 1 £«C6 
^-rsfcfttc. *S»**l»Kt»lSLrRW-*c:4: 

[0 0 6 0] itJMI«JBiS«±Ktt«-r J: 

0. K»msfti;@3£«ffi^tc«to*i;5S«±©iHifl 

(C«bT5FmtC^*-r5Ct**^BlT*0, fc»ffi©¥ 
«tt*«^t*KAffftai«H±©!l»«««rifita:o 

fc. set. ratiT^thvyxhSfflWcct 

\Z&K), ^1S«T*5S iS«3 O±lC*Sf0SS*» 
dEbfca&R*«V»T'b, H«fcV'f*ni|j6*S#dET!' 

*>©^»*^ftT^>^<, MOSh7>yX^O 
m^^AM X^CDalWl-i *><D&\\Z 

GaAs, &JR, «||R]9WASnft^?XSK«©tt 

©Sfi ^ -5 i 1 1> BlffiT * •£> ^ t ttff 5 * "C t> ?S 

[0 0 6 1] 04- (G) C*HT. m&fcSRZttWl 

mmt& 1 a**»*jB**bT«*T*xfiic*t» 

T, #Sfi©affi«fcO)E***HtT}¥bST<5f^t»») 

t. te^ffl^ttS4 i-c»*a 1 t^iss-c*ss i 
^tgici 0 ov©mffiSEPiDb. f!4-rs»«*icj;o 
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i, n i^amm&ttmtamo&mtmzm^ ®& 

•JSC tfc J: 0 n«o4RjB#«»iEfi-r s c «t *ng«T* 

•5. 

[0 0 6 2] 04- (E) ©lf-A©n^->C 

<k0. »2**0»»IBIt«W»»J«an3fcilti:ftD. 

@4 (o ■voxmzTQtmm&jam&mLmfcTzfc 

[0 0 6 3] *5Mrr*LfcJ:3fc. Mmi*. SB1* 

#*»j*r«fc»o«ttioia«ii*aoTv»«. 

[0 0 64] 

[*«©»*] BUBMBl/ftJcSfc, *^©-7-f^D it) 
«Jfi#©»J*ttfcJ:n«, MSl£«&tf|g 2 »«©'>& 

< t fe«n^#©^±fc»j*u&iMHR.fc o fzzm 

#*fcJ:D. »2fflR±fc»*bfc«Hfi#IBRtfl(li6# 

#©«* ©»»*> 6ft* v-f 9 nmiffl.*B&*& £ t 

ifi-OS. n£&#©±®XOTB/XteT®t::£ 

*/**->*«j*u wiRtmnM^mmmtt^ 30 
[0065] *fc. ^it^smis«t«»j©iet 

[0 0 6 6] Set. H-AtLTA'M (*SS#) » 
[0 0 6 7] Sfc. 8JJ!MKtt, gl«K£*2S«*ft 

V»*!lt«»W«i*D. tt*©*ttJill**©l*fcRM£ 

[0068] mmm\t. &m±izmi&Ltzmmrt 
*->m\z&zmth\ztz%2n-?\z¥-smzBtii?zz\ 
&a»-e*. a*©*»ast:tt?¥*TAff*t»«3jniriB 

[0 0 6 9] 3 etc. JMSWW^&K.kD, tfctSEMffifi 
*©H**ai*tfflt»T l bT-f^nK|jftft:ft»|«"r*il 50 



«fM¥8 - 1 40 3 6 8 
[0 0 7 0] *&. *X9!©»fti&l;:J:Dff£SUftWt 

[0 0 7 1] **W©T-f jrD«JS#©»J«ttlCJ:D. 

s»«@t«iSfr©/i^->«. sv>©/t^->»«c 
[0072] a sc. mm#m*m&i,k.ik\zamm\z 

[0ffi©fS¥£i&9J] 

[01] **W©V'f^n«!jfi#©»j*S©*lieK«l 
©fls»**RW*«»rBHT!*«. 

[02] *9en©7-r^D«ijiA:©«Att©ssistdtM 

©fWtDB*BMW«»flfHT**. 

[03] » 1*1111© v^^n«a#©»(sac*fflv»T 

Wfsm0-r*5. 
[04] ^XHOV'f ?ntt^©«A&©£2$|fi0!l 

©ft*xgftBwrr * wbht * z> . 

[0 5] *ftH©7<?ntt£tt©»£&©jB2&Nffll 

©f^Siis^gj^'r « ©fS0T* « . 

[06] *5EW©V^r^D«jgfls:©^S©m2||iSP!) 
©<»ia*l!l9W*»fBHT?**. 
[0 7] »2*««!©T-f^D«|jBfl:©Wjjasfe*fflV»T 

?rf*&80T<&s. 

[08] £2£lKfl©»«7??:LX--j'©e--.k8a- 
©)MI**»?W**»aHT?**. 

[09] *5MB©T-firn«|ifi»©»jaHSfe©»23at« 
©HMStellfc: «fc D» 2 »R±fcCaf ffl«*MIS^bT 

1, 2 tf-A 

I 0 

II h-i/a>A- 
1 2, 3 2 W\'- 

1 3, 1 3*, 3 3, 3 3' 
1 5, 3 5 BSMSffi 

1 6, 3 8, 3 8' fflMWfc 
17,37 T>JWl%LM 

2 2 pUSiSfi 
2 3, 4 3 

24 p* m 

25. 45 vn—n9—y 

26, 4 6 wsm 
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19 



2 7, 


4 7 All 


2 9, 


4 9 


3 0, 


4 0 S i WR 


3 1 




34 


331111 


3 6 




3 9 




4 1 




4 2 


m2m 



[Hi] 




(11) fttl¥8- 1 4 0 3 6 8 

20 

6 o y^x> 

6 1,65 £W«fi 
6 3 «B 

6 2, 6 4 »J-K« 

101, 10 2, 10 3, 10 4, 10 5, 106 

2 0 1 
2 0 2 



[02] 
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(12) 



»H¥8-1 4 0 3 6 8 



14] 




(O 



(D) 



(E) 





(H) 



(1) 



[H5] 



J04 7*hU5?Xh 



.202 AJRR 



39 *-s-aa 



(j) 




(L) 



105 ^hU^h 




36 J>5^*-iU 



,47 Aim 




33 StJ»« 



[H7] 



3E#S E9£*« 
MS 33 / 38 B 




asms 



2 t'-A 



35 «aee 
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